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Abstract 



In this note one suggests a possibility of direct observation of the 9- 
parameter, introduced in the Born-Infeld theory of electroweak and gravi- 
tational fields, developed in quant-ph / 0202024 . Namely, one may treat 9 as 
a universal constant, responsible for correction to the Coulomb and Newton 
laws, allowing direct interaction between electrical charges and masses. 
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1. In the note a Born-Infeld (BI) [p]] theory of electroweak and gravitational fields 
with the action invariant under ^-rotations of the Lorentz group, imposed on pairs (7 , n a ), 
was developed. The following equations (slightly modifiectl from (6.5) and (6.6) in H) were 
obtained: 

Tic 

E' = cosh9E+ — sinh0Q; (0.1) 
£q 

£a 

Q' = cosh 6>Q + smh9E. (0.2) 

he 



Here 

? 2 = ^(l + 2sin 2 M^, (0-3) 

where L p is the Planck's length, a is the fine structure constant for electron, and 9w is 
the Weinberg mixing angle @. Equations (p.l|) and (|0T^ ) mean that if (i£, Q) are possible 
solutions of field equations following from the theory for the energy and the electrical charge 
of, say, an electron, then (E', Q') are also possible solutions for the energy and the electrical 
charge of the same electron. 

2. Consider, now, nonrelativistic case, so that E « mc 2 , and E' ~ m'c 2 . Suppose, that 
9 <C 1, so that one may neglect terms of order 9 2 . Substituting e and e' instead of Q and 
Q' respectively, one obtains from ( p.l| ) and (p.2[), 

m! = m + k~^9 e; (0.4) 
e' = e + K^9m. (0.5) 

Here 

o 2 £ 2 c 2 

One may interpret Am = n~^9e and Ae = K^9m as contributions of electrical charge, e, 
and mass, m, to the observable mass, m', and electrical charge, e', respectively. 

3. Keeping only leading terms of the action's expansion in £ Q, one would obtain 
standard equations for Coulomb's electrostatics and Newton's gravity in nonrelativistic case. 
Consider two electrical charges, (e,m) and (Q,M). Then, observable quantities are (e',m r ) 
and (Q', M'). Here Q' and M' are expressed through Q and M similarly to ( p.5| ) and (p.4[). 
Then, one obtains for the Newton and Coulomb potential energy of two particles, separated 
at distance r, 

e'Q'-km'M' , . 

V(r) = — . (0.7) 



* Here definition for the energy is E = cj ipp^ipdT^o, and for the electrical charge is Q = 
q J ^7°^dSo, where ifi is a spinorial wave function of a particle, and q is electrical charge of 
electron (absolute value). 
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Here k is the Newton constant of gravitational interaction. Substituting 'unprimed' vari- 
ables, one obtains for the potential energy, 



y, r) _ e Q~ kmM + + ™Q) ; (0 8) 

r 

where 

/ h \ 

(0.9) 




The new effect (proportional to a) may be responsible for interaction between cosmic 
charged particles (protons, electrons, etc.) and the Earth's 'charge', Qe = oMe- Here Me is 
the Earth's mass. Assuming that a < 0, one obtains that Earth's mass contributes negative 
electric charge, which explains, why primary cosmic rays consist mainly from positively 
charged particles M. The same assumption explains the fairweather electric field (100 Volts 
per metre at surface of the Earth) ||. Due to the same effect rotation of the Earth leads to 
electric currents, which may be responsible for Earth's magnetic field. 
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